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OPENING MEETING OF THE 208rvd SESSION 


The Opening Meeting of the 203rd Session will, as was announced in the 
last issue of the Journal, take place on Wednesday, 7th November, at 2.30 p.m. 
The Inaugural Address, entitled ‘Whither Design? A Layman’s View’, will be 
delivered by Dr. Robert W. Holland, O.B.E., M.A., M.Sc., Chairman of Council. 

After the address, silver medals awarded for papers read during last session, 
and other awards, will be presented by the Chairman, and at the conclusion of 
these formal proceedings tea will be served in the Library. It is hoped that 
Fellows will be able to take this opportunity to meet the Chairman and Members 
of the Council. 


RESULTS OF THE OFFER OF ENDOWED PRIZES 


The Royal Society of Arts, in accordance with the terms of certain of its 
trusts, this year offered two prizes under the terms set out below. The results 
of these offers are now announced as follows: 

1. Howard Prize for Mechanical Motive Power 

A prize of £50 was offered for a treatise on some aspect of the subject of 
motive agents. 

Two entries were submitted, and on the recommendation of the judge appointed 
by the Council, Mr. J. S. Tritton, M.I.C.E., M.I.Mech.E., the prize has been 
awarded to Mr. A. Enticknap for his essay on ‘Gas turbines and their application 
to road transport’. 

2. Fothergill Prize for Fire Prevention or Fire-Fighting 

A prize of £20 was offered for a descriptive essay or model embodying some 
new idea for the prevention or suppression of fire. 

Three entries were submitted, and in view of the finding of the judge, Mr. 
S. H. Clarke, M.Sc., Director of the Fire Research Station, D.S.I.R., that the 
suggestion for ‘The use of the Cox submarine bolt-driving gun in relation 
to the base injection of air into oil storage tanks for controlling and 
extinguishing fires’, submitted by Mr. S. Harrison, Chief Fire Officer of the 
Kuwait Oil Co., Ltd., while nearest to the requirements of the competition, 
was merely a novel application of an existing apparatus, a prize of {10 has been 
awarded to Mr. Harrison 
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LUNCHEON MEETING IN NEW YORK OF 
AMERICAN FELLOWS OF THE SOCIETY 


On Tuesday, 25th September, a group of American Fellows of the 
Society met for luncheon at the Three Crowns Restaurant, E. 54th Street, New 
York City, under the chairmanship of Professor Simon Lissim, Associate 
Professor of Art at the City College of New York and Honorary Corresponding 
Member of the Society. The occasion marked the Bicentenary of the election 
of Benjamin Franklin as a Corresponding Member and, it is hoped, will augurate 
similar gatherings of Fellows resident in America. After Professor Lissim had 
read a cablegram of good wishes from the Society and welcomed the Fellows, 
numbering nearly fifty and coming from as far afield as Chicago, Boston and 
Pittsburgh, Miss Marchette Chute the distinguished authoress and biographer 
of Chaucer, Shakespeare and Ben Jonson, introduced the guest speaker, Professor 
Dudley Stamp, representing the Council of the Society. 

Professor Stamp referred to the unique character of the occasion and said 
that in meeting in a private room of the Three Crowns the Fellows were following 
the best tradition of the Society, whose early meetings were in a London Coffee 
House, and that the Fellows present, with their very wide experience and interests, 
represented truly the unique character of the Society in bridging the gaps 
which so often existed between the Arts, Manufactures and Commerce. He 
gave the meeting a brief account of the Society’s work and varied activities, 
including the organization of the Council, the varied range of meetings and 
special lectures, the Journal, the vast extent of the examination system and its 
value in commerce and industry, the scheme of bursaries for encouraging 
youthful promise, and the ‘R.D.I.’ distinction for recognizing outstanding 
achievement. Reference was made to the many flourishing specialist bodies 
which owed their origin to the Society, and to the existence of the Special 
Activities Committee on the look out for new developments which might be 
desirable. 

Professor Stamp referred to the great interest of the Council in the gathering 
together of the Fellows resident in the United States, and promised to try to 
convey to the Council on his return some idea of the enthusiasm and great 
cordiality which characterized the meeting. 

Fellows present included: Miss Vera Andrus; Mr. George S. Armstrong; Mr. 
Guy R. A. Bolam; Mr. Clifford Brown; Mr. Wilbur H. Burnham; Professor C. C. 
Caveny; Miss Marchette Chute; Professor A. P. d’Andrea; Dr. Paul Dawson Eddy; 
Dr. Michael M. Engel; Mr. Joseph R. Fazzano; Mr. Samuel Fraser; Dr. J. Ear! 
Frazier; Mr. Eugene M. Fuhrer; Mr. John M. Gates; Mr. Stanley Grumbacher; 


Professor Addison Gulick ; Mr. Victor Hann; Dr. H. B. Hass; Dr. Robert C. Hockett; 
Professor Cyrus H. Karraker; Miss Margaret McD. Phillips; Mr. Ralph G. \lacy; 


Miss Anna E. Meltzer; Mrs. Eleonora S. Morse; Mrs. Buell Mullen; Mr. Howard \. 
Newman; Cmdr. Edgar A. O’Neil; Mr. John Parkinson; Mr. Conrad A. Par!anti; 
Professor Madeline R. Robinton; Mr. Guy Rowe; Mr. Saul Schary; Mr. !!. J. 


Simpson; Dr. Abraham Slavin; Mr. Philip C. Smith; Mr. Robert Lincoln St ley; 
Dr. Foster Dee Snell; Dr. William M. Stahl, Sr.; Mr. Noel Stathan; Mr. }o"! 7. 
Strickler; Mr. C. P. Tomlinson; Mr. Stanley King Walls; Countess Maria 7“: 
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THE SNOWY MOUNTAINS 
SCHEME 
A paper by 
C. M. GRAY, O.B.E., E.D., M.Sc., A.M.1.E.Aust.), 


Senior Representative, Department of National 
Development, Commonwealth of Australia, read 
to the Commonwealth Section of the Society on 
Thursday, 26th April, 1956, with F. E. Herbert, 
B.E., M.I.E.E., M.I.E(Aust.) of the English 
Electric Company, Ltd., in the Chair 


THE CHAIRMAN: I do very greatly appreciate your invitation to take the chair 
at this meeting this evening. It is a special pleasure to me because, having lived in 
Australia myself for 15 years, I am very keenly interested in all Australian develop- 
ments; and, in addition to that, in my work I have been in a small way associated 
with the Scheme about which we are going to hear this evening. 

As regards the subject of this paper, no engineer could fail to be interested in 
a gigantic Scheme of this nature. I have had the luck to visit it on two occasions, 
first in 1952 when things were really only just starting up, and again last year when 
it was amazing to see the development which had taken place in what, in 1952, was 
virgin bush, and in what I would rank as some of the most difficult country in the 
world. 

Many people in England think of Australia as a country of wide open spaces, 
producing wheat and wool, fruit and dairy produce, and they are apt to overlook the 
fact that Australia to-day is rapidly becoming an industrial country, with big secondary 
industries, manufacturing all types of plant, equipment, and other products, and it 
is to help cater for this development of industry that a Scheme like the Snowy is 
coming into being. 

Mr. Gray is Senior Representative in London of the Department of National 
Development of the Commonwealth Government and is also the technical adviser 
to the High Commissioner in London. He commenced his career in private industry 
as a chemical engineer and after a distinguished war service in the Pacific he joined 
the Commonwealth Scientific and Industrial Research Organisation and moved in 
1950 to the Department of National Development. In the course of his duties he has 
travelled widely in Europe and America. He has been with us in London since 1953. 

The Scheme about which he is to speak is a bold and imaginative engineering 
conception that ranks with any of a similar kind in the world to-day. It has called for 
the highest engineering skills in design and execution, as I am sure will be realized 
from his paper. 


The following paper was then read : 
THE PAPER 


INTRODUCTION 


By far the largest project in the Australian programme of development works 
is the Snowy Mountains Scheme. Estimated to cost over £A4oo million it 
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will bring great and enduring benefits, and in war will furnish a source of power 
likely to be invulnerable to almost any form of attack. 

It is going to be difficult to describe such a gigantic enterprise on a budget 
of five thousand words or so. This will allow only the main aspects to be covered, 
Fortunately physical features and statistical information about the Scheme 
can be presented effectively by diagram and tabulation, which will therefore be 
used when appropriate. 

Some account of the place of this project in the Australian economy, and 
of the background to its conception and construction is called for in a general 
account such as this is intended to be, and these aspects are therefore briefly 
reviewed before attempting to describe the Scheme itself. 

The Snowy Mountains Scheme has for its object the exploitation of the 
potential of the snow and rainfall in part of the Australian Alps to yield both 
power and water for irrigation. In its ultimate development it will generate 
hydro-electric power at the rate of 3 million kW. and supply about 2 million 
acre-feet per annum of water for irrigation. 

This will account for a large slice of Australia’s potential for hydro-electric 
power generation, the total of which is estimated to be between 7 and 10 
million kW. Comparing this figure with the potential of some other regions (see 
Table 1) it will be seen that Australia, at once the driest and flattest of 
the Continents, is not particularly well endowed with water power. However, 
we must do the best with what we have; and since power generation from 
falling water depletes no ‘wasting assets’, there is good reason for developing 
what zs there as early as possible. 


TABLE I 
PERCENTAGE DISTRIBUTION OF HYDRO-ELECTRIC POWER 


Total potential Installed Potential 
Continent capacity capacity capacity 


(Million kW.) 


Percentage of world total 


Asia 338 | 13°9 22'8 

North America... | 189 41°2 12°7 

Europe ... es | 149 | 40°1 10°3 

South America... | 150 | 2°8 10°! 
| Oceania 45 1°6 
100%, 100” , 

The Snowy Mountains Scheme has a dual objective. It is worth str -'ng 
this point. In the long run it seems probable that water resources will be «1nd 


888 


| 
| 
| 


ti 
e 
I 
j 
| 
| 
| 
| 
| | — | 
| 
: 
|_| 


12TH OCTOBER 1956 THE SNOWY MOUNTAINS SCHEME 


to be the principal factor limiting Australia’s development, and it is therefore 
essential to keep water conservation projects in the van of our works 
programme. 

Results from existing schemes have shown what can be achieved by irrigation. 
Land in the Murrumbidgee Valley for example, which forty years ago carried 
less than {£100,000 of sheep, now yields annually primary produce worth over 
£10 million—and farms which supported a population of 150 before the First 
World War now support 20,000 people. This is the direct result of irrigation. But 
the waters of the Murrumbidgee and the Murray—the rivers which are to be 
augmented through the Snowy Mountains Scheme—have now been committed 
to a point at which summer flow will not allow of much further extension of 
irrigation—although there is no lack of plainlands needing only water to develop 
high fertility. 

It is estimated that the additional production made possible by applying the 
million acre-feet of Snowy water to irrigation areas will be worth over 
£25 million per annum. 


POWER REQUIREMENTS AND THE ROLE OF THE SNOWY SCHEME 


The speedy growth of Australia’s manufacturing industries, with an output 
already worth more than {£3,000 million, per annum calls ceaselessly for 
commensurate increase in power generation. The minimum rate of increase in 
demand to be expected from the present rate of industrial growth will require 
generating capacity to be doubled every eight or ten years. This rate of demand 
increase seems to apply in all progressive countries. But, to be realistic, demand 
forecasts must also allow for the rate of population increase—which is at present 
running at the highest rate in history. 

Then again, it is probable that consumption of power for domestic purposes 
will increase. Australia does not stand as high in the scale of per capita energy 
usage as do several other progressive countries and, being a country where 
conditions are by and large favourable to a high standard of living, additional 
demand is likely to stem from this circumstance. 

Australia has already been made to realize the importance of matching power 
demands with supply. We entered the Second World War with a substantial 
reserve of generating capacity, but in the early post-war period the demand 
arising from our fast-developing industries and other sources quickly outstripped 
the capacity of available generating capacity. A bleak time of ‘load-shedding’ 
ensued that brought home to one and all the dependence of almost every activity 
on electric power supply. Few could now be found to criticise a vigorous policy 
of building up generating capacity. 

Australia has good reserves of coal, although the deposits are not always found 
in the places where we would like them to be. In Victoria there is an enormous 
deposit of low-rank brown coal very favourably located for electricity generation 
both because it is only about 100 miles from Melbourne and because the Latrobe 
River is available in the vicinity as a source of condenser water. The State 
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Electricity Commission of Victoria has been working this deposit for many years, 
and is steadily increasing thermal generating capacity based on this resource, 

New South Wales also holds many excellent coal deposits (including some 
of the very best coking coals to be found anywhere). Hitherto thermal generation 
of electricity has far and away preponderated in all States except Tasmania, 
where almost the entire output of power comes from hydro-electric schemes. 

Thermal stations are most efficient if they operate at a steady level, day in 
and day out, but in practice the loads are very far from constant. Because 
electricity cannot yet be stored in significant amounts generators have to be 
started up, or cut out, to meet large variations in load. This, in the case of steam 
sets, means that stearn supplies must be increased or reduced, often by a large 
factor. It takes considerable time to raise steam and start steam turbines. On the 
other hand hydro-electric generators can be started up and put under load in 
a matter of minutes. 

Over a period the total load may be notionally divided into two parts, a constant 
component—the ‘base load’ and a component fluctuating from between the 
limits of nil and a peak value—the ‘peak load’. ‘The characteristics of the former 
match the conditions for efficient operation of thermal stations, and on the other 
hand the flexibility of hydro-electric generating equipment makes it well suited 
for coping with the peak load. This is an excellent reason for proceeding to 
develop economic hydro-electric power resources, however limited, as early 
as possible in a power provision programme. 

Subsequent base load growth is then met by construction of thermal stations, 
and it will often be possible (up to a limit) to cope also with increasing peak load 
demands comparatively cheaply by installation of additional hydro-electric 
generators because the cost of this equipment, with its ancillary works, is com- 
paratively small by comparison with the cost of the construction of dams, 
storages, tunnels and other headworks. There is, of course, a limit, fixed 
ultimately by the total average annual potential of the hydro scheme. 

The prime réle envisaged for the Snowy Mountains Scheme as a power 
generator is that it should handle peak load for New South Wales and Victoria. 
Located about midway between main load areas of these two States it is well 
placed for this purpose. Nevertheless the storages which must be provided to 
take care of seasonal fluctuation in precipitation, and to control the natural 
run-off will be on so large a scale as to admit of the entire complement 
of generators operating at full output for lengthy periods when once these 
storages have been filled. Thus in emergency the Scheme will provide a mighty 
reserve—and, as will become apparent from what follows, a reserve not likely 
to be scriously impaired by enemy action. 

Integration of the Snowy Scheme with the thermal power generation systems 


of Victoria and New South Wales is already planned. Perhaps in course of me 
it will also be linked in with the system of South Australia, and with ‘l'asmania. 
But integration of this scale must await further technical developments 1" the 


long-distance transmission of electricity—possibly in the direction of | 1¢)- 
tension D.C. transmission. 
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COMMONWEALTH-STATE CO-OPERATION IN THE SNOWY SCHEME 


The Australian Constitution is the principal instrument regulating the activities 
of the States vis-a-vis the Commonwealth Government. The Australian States 
were administered by sovereign governments long before Federation was 
achieved, and the Constitution reflects this fact. Each State is responsible for 
the development of its own resources, which implies that the generation and 
distribution of power is basically a State matter. But the Commonwealth 
Government has also certain rights and obligations, arising from the creation 
of the Australian Capital Territory (the region around and about Canberra), 
and through its responsibility for defence. Since the Snowy Scheme directly 
affects three parties—Victoria, New South Wales and the Commonwealth 
Government, it is not surprising that special measures were necessary to enable 
the scheme to proceed. 

When it comes to the point the Commonwealth-State system is fairly flexible, 
and projects obviously of national importance are hardly likely to be jeopardized 
by purely procedural difficulties. Preliminary investigations into the scheme were 
made by a series of committees on which all three interests were represented, 
and the plan finally recommended was a joint production. It was then approved 
in all essentials by the three participating governments. 

To carry on the work from this stage a Commonwealth Act—the Snowy 
Mountains Hydro-Electric Power Act of 1949—vested the responsibility for 
development and implementation of the scheme in a new body—the Snowy 
Mountains Hydro-Electric Authority (S.M.H.E.A.). Although the Authority was 
created by Commonwealth legislation, it grew out of joint Commonwealth and 
State endeavour, and is concerned with a task which is truly of national 
importance. 

From the start the Scheme caught the imagination of the country, and attracted 
energetic and capable men to the Authority’s staff, and now, in 1956, impressive 
progress has been made towards the attainment of the first major objectives. 
Even though not quite seven years have elapsed since the Authority was con- 
stituted the first power station is already making a substantial contribution 
towards our needs. The first revenue earned by the Scheme from supply of power 
to the Electricity Commission of New South Wales up to 30th June, 1955, was 
already a little under £} million. And no firm and binding agreement has even 
yet been concluded between the three governments! 

In fact, a final form of agreement seems now to be in sight, but from the start 
the work has gone on without a pause, guided by the general principles agreed 
on verbally in July, 1949. Everybody—or very nearly everybody—was satisfied 
about the things that really mattered, so the engineers went ahead with the job, 
began to spend quite a lot of money, and to make outward and visible alterations 
to the landscape up above cloud level, and the wheels turned faster and faster 
as the months passed. Large contracts worth tens of millions were advertised, 
and enterprising firms at home and abroad formed consortiums large enough to 
tackle the work. Their representatives began to show up on the scene of action, 
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and giant machinery moved in. New towns were built, and old ones sentenced 
to vanish, like fabled Lyonesse, beneath great waters—and everybody knew 
quite well that in due course a sensible agreement would be hammered out. 

Perhaps this picture makes the path of those charged with the implementation 
of the Scheme seem to have been rather more smooth than was the case. Certainly 
there have been critics of the Scheme, who have attacked it in general and in 
detail. Rebuttal of their arguments has been an exercise of great value in testing 
the validity of concepts upon which the Scheme is based. 

Nuclear energy has moved forward from being justa good probability (read the 
published appreciations of eminent scientists and engineers of only three years 
ago—it is a salutary thing to do!) to the stage of actuality during the life of the 
Snowy Mountains Hydro-Electric Authority. Wisely the Scheme was re-evaluated 
in the light of this new factor—but no case was found for interfering. ‘The Snowy 
Scheme goes on! 


THE SNOWY MOUNTAINS ADVISORY COUNCIL 


At this point there should be mentioned a measure taken to assure close and 
effective consultation between the three governments most affected and the 
Authority itself pending conclusion of the formal agreement. A Snowy Mountains 
Advisory Council had always been envisaged. So that the Authority might have 
the advice and assistance of such a council without undue delay a conference of 
the responsible Commonwealth and State Ministers decided in April, 1953, that 
the Council should be constituted on an interim basis. 

The Chairman of this Interim Council is the Secretary of the Commonwealth 
Department of National Development, and the Deputy Chairman is the 
Commonwealth Director-General of Works. ‘These two officials represent the 
Commonwealth Government; New South Wales and Victoria each have two 
representatives one of whom is, in each case, the Chairman or a very senior 
officer of the Electricity Commission of the State concerned and the other the 
Chairman or Commissioner of the State organization responsible for water 
supply and irrigation. The Authority is represented by the Commissioner, 
Sir William Hudson. Thus all bodies directly concerned are able to discuss 
points at issue and co-ordinate their plans when these interlock. 


DESCRIPTION OF THE SNOWY MOUNTAINS SCHEME 


And now it is time to look at the Scheme itself. The Australian poet ‘Banjo’ 
Paterson in his best known work deftly paints the backdrop to the scene: 
And down by Kosciusko, where the pine-clad ridges raise 
their torn and ragged battlements on high 


Where the air is clear as crystal, and the white stars fairly blaze 
At midnight, in the cold and frosty air . . . 


The Snowy Mountains are the highest and most rugged part of the 
mountain ranges of south-eastern Australia, in turn the most elevated region of 


the continent. Running north and south for about 100 miles they atte’: 
Mt. Kosciusko a height of 7,313 feet. They receive heavy and reliable f- of 
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Ficure 1. The Snowy Mountains Scheme 


rain and snow. This, conjoined with the steep fall away to lower ground, is 
favourable to the generation of hydro-electric power. The natural drainage of 
the region is via the Murray and the Murrumbidgee rivers te the north, and 
via the Snowy, and its tributory the Eucumbene—to the south. ‘The northern 
system flows, in due course, generally westward, meandering across inland 
plains ultimately reaching the sea in South Australia. As already mentioned, 
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these plains need only water to produce abundantly, and all that is available 
from the Murray and Murrumbidgee is now committed to very successful 
irrigation projects. 

The greater part of the run-off from the Snowy Mountains is taken by the 
Eucumbene-Snowy. The course of the latter is south, across country already 
well watered by reliable rains. Consequently this water is practically wasted at 
present. It must be made to flow inland, and the Snowy Mountains Scheme is 
based on its diversion through the dividing range into the Murray, and into the 
Murrumbidgee (via its tributary, the ‘Tumut). 


OP 


FicurRE 2. A ‘Snowcat’ used for access to remote areas 


For seventy years past the potential of the Snowy Mountains has attracted 
attention, and, as is the nature of things, concrete proposals were put forward 
from time to time. With increased resources of knowledge and information 
about the region succeeding suggestiofis became progressively bolder and more 
comprehensive, until at last a grand concept was given form in the plan ultimately 
adopted. 

This seeks to wring the utmost from the region. It is an integration of many 
projects—there will probably be 17 distinct power stations—into one majestic 
scheme. Throughout the texture of the plan runs the basic objective—to ring 
the Snowy waters through the mountains—but in achieving this «very 
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opportunity of exploiting the potential energy of often quite small quantities of 
water has been examined, and built into the structure of the Scheme when costs 
were not unfavourable. 

Not only does the Scheme seek to draw all profit from the natural catchments, 
but much will be done to improve the catchments themselves. Over 330 miles of 
aquaducts will be built to channel relatively unimportant flows into the larger 
streams. Indeed, the scientific staff of the Authority is already going further than 
this, and is collaborating with the Australian C.S.I.R.O. (which has been working 
on ‘rainmaking’ for several years), in investigations designed to test the possibility 
of increasing snow and rainfall in the Snowy Mountains region! Such is the 
value of water and power to Australia. 


COMPARISON WITH OTHER SCHEMES 


The Royal Society of Arts being a body with liberal objectives, and a broad 
outlook, it is perhaps appropriate to devote some space to setting the Snowy 
Scheme in correct perspective against some other large schemes taking shape in 
other parts of the British Commonwealth. Table II] (overleaf) summarizes the main 
facts about the Snowy, Kariba, and Kitimat Schemes. It is of particular value 
in that it contrasts the complexity of the Snowy Scheme with the comparative 
simplicity of the other two projects. But as measured by projected generating 
capacity these schemes are not vastly different in size, and there are other points 
of similarity. The intricacy of the Snowy Scheme arises from the fact that, to 
generate the maximum power from the water volumes available, streams must be 
harnessed almost at their very sources. Hence the need to exploit many and 
varying flows. Also the Snowy Scheme ‘seeks to turn a river right away from the 
course it has carved out for itself over the ages, and can only do this by driving 
great tunnels through the granite heart of the mountains. 


PROGRESSIVE PLANNING AND REFINEMENT OF THE SCHEME 


The Snowy Scheme allows of a certain dcgree of flexibility in matters of detail. 
As more and more information is accumulated through survey and mapping, 
flow gauging, and geophysical investigations it is likely that opportunities for 
improving on current planning will be found by the Authority. Tnis is already 
exemplified in a recent proposal to make quite a drastic change affecting a major 
section of the development. Thus, each successive stage in the construction of 
the Snowy can be expected to incorporate the best that a large and very skilful 
staff of engineers and scientists can devise. 

It is perhaps appropriate to mention at this point the part played by the 
United States Bureau of Reclamation, a body with extensive experience in water 
conservation. ‘The Bureau has co-operated with the Authority since the early 
stages of detailed planning. With advice and direct assistance, and by training 
the Authority’s engineers in special aspects of the work, it has been of inestimable 
value to the Authority and to Australia. 
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DETAILS OF THE SCHEME 


Some may wish to study the Scheme in detail, and, since a concise yet 
comprehensive description, together with excellent diagrams, is already available 
in one of the Authority’s publications, this is reproduced as an Appendix to this 
paper. The following account of the main features will serve to convey an outline 
picture, adequate for an understanding of the underlying ideas, and for following 
the story of the progress so far made. 

Figure 1, a map of the region, shows the main features in plan. Figure 3 
depicts the Scheme in such a way as to bring out three-dimensional inter- 
relationships. Undoubtedly it is essential to visualize the work in three dimensions 
to appreciate that, notwithstanding the complexity of the whole, the desired 
integration of its parts has been rather simply achieved through a bold 
attack, and willingness to exploit the resources of modern civil engineering 
techniques. 

The Scheme as it stands is feasible only because it is now possible to undertake 
enormous tunnelling projects relatively cheaply, and to penetrate hard rock with 
amazing speed. It will convey some idea of the rapidity with which tunnels can 
now be driven to mention that an advance of 402 feet in six days—a world’s record 
incidentally—was achieved during May, 1955, in the 14-mile Eucumbene- 
Tumut tunnel. 

The Scheme calls for the construction of very extensive underground works, 
including, all told, 83 4 miles of tunnels ranging up to over thirty feet in diameter, 
and shafts up to 1,100 feet in depth; and most of the 17 power stations will 
be accommodated in rock-hewn caverns. In an uncertain world it is a rather 
reassuring thought that the greater part of the Snowy system will lie snug in the 
depths of the mountains. 

From analysis of the characteristics of several alternative possibilities it was 
recognized that the greatest advantage would result from diverting part of the 
Snowy River waters to the Murray and part to the Murrumbidgee. ‘Thus the 
Scheme embodies two sections, known respectively as the Snowy-Murray 
Development, and the Snowy-Tumut Development (The Tumut, it will be 
remembered, is a tributary of the Murrumbidgee). 

Each Development consists essentially of a main storage reservoir, and a 
diversion tunnel to carry the impounded waters from the eastern to the western 
flank of the Great Dividing Range—a rather complex mountain system in the 
region where it becomes the Snowy Mountains. 

The main storages, the Adaminaby Reservoir (Snowy Tumut Development) 
and the Jindabyne Reservoir (Snowy Murray Development) will be formed by 
damming the Eucumbene-Snowy River system at two points. 

In this way the waters of the Snowy River will be divided, the flow of the 
Upper Eucumbene to be held back in the Adaminaby Reservoir being about 
a third of the present total flow of the Snowy lower down at Jindabyne. 

The Snowy-Tumut Development : The upper dam, the Adaminaby Dam (spill- 
way level, 3,822 feet above sea level) will be one of the largest rock and earth fill 
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The Snowy-Tumut Development will take water from the Adaminaby 
Reservoir through a tunnel under the mountains 14 miles long and 21 feet in 
diameter to a balancing reservoir (Tumut Pond) on the western side of the 
watershed. Thence, augmented by other waters, it will pass via two large under- 
ground power stations(T’.1 and T.2) at successively lower levels to join with waters 
brought* from the Upper Murrumbidgee via a subsidiary series of reservoirs, 
tunnels and power stations. 

The combined flow, still with a head of 1,790 feet above sea level, 
after traversing two large controlling reservoirs (Cumberland and Blowering 
Reservoirs) will finally reach the Tumut River at an altitude of about goo feet 
above sea level. 

The Snowy-Murray Development: this will accomplish the diversion of the 
Snowy River, impounded in the Jindabyne Reservoir, through a thirty-mile 
long tunnel to the Swampy Plains River, a tributory of the Murray. The main 
diversion tunnel will have a diameter of about 15 feet at the Jindabyne end, and 
over thirty feet at the western end. 


Ficure 4. The centre of the 2,400-foot long diversion tunnel which will 
carry the Eucumbene River during construction of the Adaminaby Dam wall 


*An alternative proposal has been examined, and recommended, wherein the waters 
of the Upper Murrumbidgee would instead be diverted into the Adaminaby Reservoir. 
If adopted, this would mean that two power stations (T.3 and T.4) would not be needed, 
but that the capacity factors of T.1 and T.2 would be improved. Power generated would 
cost less, but the variation would result in a slight diminution in output, which could 
however, be made up if ultimately found desirable by installation of more generators 
elsewhere. 
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Waters arising from subsidiary projects will be dropped into this tunnel at 
three points—in one case (Island Bend Reservoir) through a shaft 1,100 feet 
deep. This is an outstanding feature of the engineering of the Snowy Murray 
Development. Power stations at the bottom of two of these shafts will extract 
285,000 kW. from this ‘short-cut’ water. 

Some of the water dropping through the Island Bend Shaft will have come 
from the very highest part of the whole Scheme—from the Kosciusko Reservoir, 
at an altitude of nearly 6,000 feet. This water will have passed through a series 
of tunnels, reservoirs and power stations, the whole forming a subsidiary system 
known as the Upper Snowy Projects (see Appendix for details). 

This is a particularly interesting sector of the Scheme, for it is from one of the 
Upper Snowy power stations (M.1B, or the Guthega Power Station) that the 
first fruits of the Scheme have come. It commenced generating in April, 1955, 
and is operating as a ‘run of the river’ station pending completion of headworks 
(the Kosciusko Reservoir in particular) which will enable the catchment waters 
which feed it to be regulated. 

The principal statistics about the Scheme are summarized in Tables III 
and IV, which follow the Appendix. As already pointed out the Scheme is 
constantly under examination, and variations will doubtless be made when 
shown to be warranted. 


PROGRESS MADE 


The Authority faced a formidable task from the outset. ‘The Snowy Mountains 
region is one of the wildest in Australia, and before operations commenced was 
traversed by only two roads (of sorts). Detailed maps were entirely lacking. 
To assemble the immense amount of data necessary for the prosecution of such 
a gigantic scheme was itself a daunting task. Not only were detailed surveys needed 
above ground, but, since the heart of the Scheme would be a complex of tunnels— 
some of almost unprecendented size—the mountains themselves had to be 
sounded. 

Work was programmed from the start in such a way as to yield tangible results 
as soon as possible. The Authority decided that the necessary investigations, 
and the construction of preliminary field works that would obviously be 
necessary, could well go forward together so that there would be no delay in going 
ahead with construction as soon as designs were available. Development was 
planned to take place in phases, and projects which could most rapidly become 
productive were selected for early construction. 

The Authority had first of all to set about collecting a staff adequate in numbers, 
training and experience to tackle those aspects which it intended to undertake 
itself. ‘These were, in particular: general planning and co-ordination of the 
work as a whole; the making of surveys, investigations and designs; field work 
necessary to obtain basic data, and provision of ancillary works and facilitics to 
enable the major contractors to go ahead unhampered. For so large and intrivate 


a scheme it would obviously be necessary to call on overseas contractors ‘oF 
assistance. 
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This programme demanded a range of activity comparable with that involved 
in running a small war (not an inapt comparison in many ways!) There is no 
possibility here of doing more than mention the general nature of the background 
work carried out by the Authority itself. Several of its publications, named in the 
Bibliography, may..be consulted by those interested. It is, however, worth 
mentioning that great use has been made of aerial surveys. A total of about 
5,500 square miles had to be surveyed, and about half this has now been mapped, 
mostly from aerial photographs. 


Ficure 5. The Guthega tunnel 


Roading the area has entailed great effort and expense. Over 120 miles of heavy 
duty roads and more than 150 miles of access tracks have been made. Very large 
and heavy turbine and generator components will have to be moved up difficult 
gradients. The vehicles used forward of the railhead for heavy loads are built 
on the scale of tank-transporters, but the loads they bear are often much greater. 
Loads of up to 120 tons are involved, and the roads must not fail. 
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For better efficiency the Headquarters of the Authority has been moved from 
Sydney to the rail-head at Cooma, where accommodation for about 4,000 people 
has been provided in a new township. The Authority has also set up extensive 
workshops and stores at Cooma. Other works’ townships are also under 
construction at Jindabyne and Island Bend and at Cabramurra. 


THE GUTHEGA PROJECT 


As for work on the development of the Scheme itself, the Guthega (M.1B) 
project on the upper Snowy River has already been completed, and is in 
operation. Its installed capacity is 60,000 kW. at present, but, when the 
completion of regulating headworks justify it, a further 30,000 kW. generator 
will go in. The Guthega project, relatively simple and accessible, was chosen 
as the starting point of the scheme. It involved construction of a dam, a tunnel, 
pipelines and a power station. The dam, 450 feet long and 110 feet high, con- 
taining 57,700 cubic yards of concrete is located at a level of 5,000 feet above 
sea level. It forms a small pondage of 1,250 acre-feet of water. 

The tunnel, 19 feet in diameter and about three miles long, conveys 
water from the pondage to the pipeline leading to the power station. The rock 
through which it passes is mainly sound and stable. This tunnel is therefore 
unlined except for about half a mile where the rock is doubtful. The pipeline 
is a little less than a mile in length. It is a single line, ten feet in diameter at the 
top, but bifurcate half way down, and is 54 feet in diameter at the power station. 


Ficure 6. The Guthega pond dam retaining wall nearing completion 
go2 
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The Guthega project was designed and executed by an Australian subsidiary 
of a Norwegian company, Ingenior F. Selman A/S of Oslo. Working night and 
day in severe weather conditions and in face of hampering shortages the con- 
tractors finished the job in 34 years—a fine achievement. The Guthega turbines 
and generators were supplied by the English Electric Company, which also 
supervised their installation. The transformers came from Hackbridge and 
Hewittic Electric Company—another English firm. 


PRESENT ACTIVITY 


The centre of activity is now the Snowy-Tumut Development. Works in hand 
include the Adaminaby Dam; the Eucumbene-Tumut diversion tunnel through 
the Great Dividing Range—14 miles long, it will be remembered; and 21 fect 
in diameter—a concrete arch dam on the Upper Tumut River; a 1}-mile long 
pressure tunnel to the underground T.1 power station; the T.1 station itself 
(320,000 kW.) and a 3-mile tail-race tunnel. 

Tenders for this group of works were called in July, 1953, and tenders were 
received from organizations in Australia, France, Germany, Scandinavia and the 
United States. No tenders were received from British firms! The total value of 
the contracts let was about £A30 million. The great diversion tunnel, the dam and 
the pressure tunnel, are being built by the Kaiser-Walsh-Perini-Raymond 


Ficure 7. Guthega hydro-electric power station 
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group (United States). The power station and its tail race will be carved out by 
a French group of contractors, sponsored by the firm of Etudes et Enterprises, 
Designs for this power station, 1,200 feet underground in granite, were prepared 
by the Authority’s engineering staff. For this power station four turbines have 
been ordered from English Electric, and four generators from A.S.E.A. (Sweden), 

Contracts have been placed for the seven large transformers needed for T,1, 
They will be supplied by a Belgian firm. Associated with the placing of this 
contract was some disturbance occasioned by the receipt of practically identical 
tenders from all nine British firms that tendered! 

Work is well under way on all these contracts. As mentioned, world tunnelling 
records have been broken in the diversion tunnel. All the labour employed is 
Australian or New Australian, and the work is organized and directed by 
Americans. Incidentally, this seems to be the point to mention the freedom 
from industrial disputes which seems to have been a feature of the Authority’s 
operations. Could this stem from.some satisfaction felt by all in the knowledge 
of the great work being accomplished? 

T.1 power station is expected to be in operation with two generators in 1958, 
increasing to four generators, its full complement, the following year. 


FUTURE PROGRAMME 

Next on the programme is the Tooma Diversion, designed to divert the upper 
waters of the Tooma river into Tumut Pond. This projeet involved construction 
of an earth and rock fill dam 225 feet high, and a tunnel nine miles in length 
and 13 feet in diameter. 

Planning work is also in hand for T.2, the 280,000 kW. power station down- 
stream of ‘T’.1. This power station is scheduled to come into operation in 1962. 

Further than this point it is difficult to go at present, but by some time in 
1963, or a little earlier, the diverted waters of the Snowy and the Tooma, with 
augmentation from other sources, will be reaching the Murrumbidgee to the 
tune of 500,000 acre-feet per annum—more water than is at present being used 
in the entire Murrumbidgee Irrigation Area. In due course about 2 million 
acre-feet will be added to the present flow of the Murray and the Murrumbidgee. 

As mentioned early in this paper this water is expected to enable the irrigated 
areas to produce upwards of £A25 million more of foodstuffs and other 
agricultural produce per annum. This water is to cost the States nothing. ‘lhe 
entire cost of the Snowy Mountains Scheme will be financed by sale of its 
output of power! 

CONCLUSION 

Frequently it is said that Australia should concern herself less with the develop- 
ment of manufacturing industries, and concentrate on her ‘natural’ ré/e——the 
production of raw materials, foodstuffs and primary produce generally. Ignoring 


altogether the implications of such a policy, the simple fact is that Austrs!ia’s 
capacity for greatly increasing her output of primary produce over present 
levels depends, apart from technical advances, upon making very great in\st- 
ments of money and effort on opening up and improving tracts and regions «ich 
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are at present only potentially productive. Nearly all the ‘easy’ country is being 
used already. 

Those who understand Australia’s characteristics, geography, and the pattern 
of her resources believe that she can and must continue to develop and expand 
both primary and secondary industries. The Snowy Mountains Scheme is a 
magnificent symbol of the strength of this belief in a dual destiny. By invest- 
ment of something short of half a billion of Australian money a great 
natural resource is being brought into play which will in the end vastly increase 
production in ail sectors of industry, thus further strengthening this southern 
home of the British race. 


A vote of thanks to the Lecturer was carried with acclamation. 


SIR JOHN WOODHEAD, G.C.I.E., K.C.S.1.: It is my privilege to propose a vote 
of thanks to our chairman, Mr. Herbert, for presiding this evening. The Chairman of 
the Commonwealth Section of the Society, Sir Selwyn Selwyn-Clarke, is unfortunately 
away. He has had to attend a Medical Congress in Lancashire and he has asked me 
to convey to you Sir, the lecturer, and all present to-day, his regret that he could 
not be with us this evening, for he was looking forward to hearing what certainly 
has been a most interesting address; an address on a most astounding scheme. 
These dual-purpose schemes, as they are called in the part of the world in which 
I lived for many years, harnessing as they do water supplies for the service of 
agriculture and industry are impressive projects, but I have certainly never seen 
anything so spectacular as the Snowy Mountains Scheme. Will you kindly pass a 
very hearty vote of thanks to Mr. Herbert for presiding at our meeting this evening. 


A vote of thanks to the Chairman was carried with acclamation, and the meeting 
then ended. 
APPENDIX: DESCRIPTION OF THE SCHEME 
The basis of the Scheme is the impounding of the Snowy River and its tributary 
the Eucumbene where they leave the high country on the eastern side of the 
mountains, and the diversion of their waters through long tunnels under the main 
dividing range into the western rivers. In this way, enough water to cover 1,500 square 
miles one foot deep will be supplied annually to the farms in the Murray and 
Murrumbidgee Irrigation Areas, in drought years and in good years alike. The fall 
of the diverted waters will be utilized for generating very large amounts of water. 
The diversion of the Snowy to the Murray is known as the Snowy-Murray 
Development and the diversion of the Eucumbene to the Tumut, a tributary of the 
Murrumbidgee, is known as the Snowy-Tumut Development. In addition to the 
main diversions, each of these developments includes subsidiary projects for the 
generation of additional power. Although it is convenient to consider the Scheme 
in two sections, it is emphasized that it will develop as one integrated whole for 
purposes of power generation and distribution, and for the supply of water for 
irrigation. 
THE SNOWY-MURRAY DEVELOPMENT 
This development consists of three main parts: 
1. The main diversion of the Snowy River at Jindabyne to the Swampy 
Plains River in the upper Murray Valley. 
2. A group of power stations in the upper Snowy Valley. 
3. Another group of power projects in the Geehi Valley on the western side 
of the main dividing range. tele ' 
(1) The Snowy-Murray Diversion Works. The main works for this diversion are 
the dam at Jindabyne on the Snowy River, the tunnel through the mountains, and 
the large Power Stations M.6 and M.7 to utilize the 2,000-foot fall between Jindabyne 


9°5 


in 
4 


JOURNAL OF THE ROYAL SOCIETY OF ARTS 12TH OCTOBER 1956 


and the Swampy Plain River. The dam at Jindabyne on the Snowy River will be 
some 260 feet high and will store 1,200,000 acre-feet of water, enough to cover an 
area 2,000 square miles about one foot deep. The Snowy-Murray tunnel will have 
a diameter of approximately 15 feet at Jindabyne and over thirty feet at the western 
end. It will total thirty miles in length, and in places the rock cover will be greater 
than 3,000 feet. 

The combined capacity of the two underground Power Stations M.6 and M.7 
will be over 1,000,000 kW. more than the total capacity installed in the whole of 
New South Wales at the present time. The first power station, M.6, will discharge 
into a small storage on Bogong Creek, 22 miles west of Jindabyne. From this pondage, 
the tunnel will carry the water to Power Station M.7, discharging finally into the 
Swampy Plain River near Khancoban. 

At two points on the tunnel line, shafts will connect with reservoirs on the rivers 
above, one where the tunnel passes under the upper Snowy River at Island Bend 
and the other where it passes under the Geehi River. Power Stations M.3 and M.s5.L 
will be built at the base of these shafts to develop power from the falling waters before 
they flow into the tunnel. The shaft at Island Bend will be 1,000 feet deep. 

(2) The Upper Snowy Projects—By means of a system of racelines, dams, tunnels, 
and power stations, the waters of the upper Snowy will produce power at four stations, 
including M.3 at the base of the Island Bend shaft mentioned above, before entering 
the main Snowy-Murray diversion tunnel. The main storage for this series of power 
stations will be on Spencer’s Creek, a tributary of the Snowy near Charlotte Pass. 
This storage, known as Kosciusko Reservoir, will be at an altitude of nearly 6,009 feet. 
Because of the very great power potential of water at this altitude, many miles of 
racelines can be justified economically, to collect mountain streams from the 
surrounding areas and lead them into the reservoir. ; 

The water will then pass through three projects, namely M.1.A., ©M.1.B (Guthega), 
and M.z. Each of these three projects will consist of a dam to provide a small pondage, 
several miles of tunnel and racelines, as well as the power station works. From M.2 
Power Station on the third project the water will discharge to Island Bend Reservoir, 
where, as mentioned above, it will be dropped through a shaft over 1,000 feet deep 
into the main Snowy-Murray diversion tunnel, passing through Power Station M.3 
at the base of the shaft. Concentration on the second of these projects, known as 
the M.1.B or Guthega Project, has enabled the Authority to make a significant 
contribution already to the power available to the New South Wales system. ‘The 
Guthega Power Station, with two of the projected three generators now producing 
60,000 kW., is the first of the Authority’s power stations to be built. Pending the 
completion of the Kosciusko Reservoir, it will operate as a ‘run-of-the-river station 
with a variable output. 

(3) Geehi Valley Projects —High up on the western slopes above the Geehi River, 
under the peaks of the main range at an elevation of 5,200 feet, a small dam will be 
built on Windy Creek. Racelines will collect and lead additional water into this 
reservoir. The water will then pass through a tunnel and shaft to Power Station M.4, 
1,700 feet below, thence through another tunnel and shaft to Power Station M.5.11, 
a further fall of 300 feet. The water will then enter a shaft on the Geehi River and so 
into the main diversion tunnel through Power Station M.5.L. 


THE SNOWY-TUMUT DEVELOPMENT 
This development consists of three main parts: 

1. The main diversion of the Eucumbene in the Snowy catchment and 1) 
supplementary diversion of the Tooma River in the Murray catchment t 
Tumut Pond on the Tumut River. 

2. The use of the Eucumbene, Tooma, and Tumut waters to produce pow: 
as they flow from Tumut Pond down the Tumut Valley. 

3. The diversion of the upper Murrumbidgee to Adaminaby Reservoir. 
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(1) The Diversion of the Eucumbene and Tooma to Tumut Pond.—A dam known 
as Adaminaby Dam is being built on the Eucumbene River near Adaminaby. This 
dam will rank among the largest earth and rock fill dams of the world. It will be 
almost 400 feet high and will provide an effective storage of 3,500,000 acre-feet of 
water, over eight times the quantity in Sydney Harbour and enough to cover 
5,500 square miles one foot deep. From this storage the waters of the Eucumbene— 
almost one-third of the total Snowy River flow at Jindabyne—will be diverted through 
the main 14-mile tunnel to Tumut Pond. In addition, the water of the upper Tooma 
River in the Murray catchment will be diverted through another tunnel to Tumut 
Pond. A high dam will be constructed at Tumut Pond to form a collecting and 
balancing reservoir for the waters of the upper Tumut and the diverted waters from 
the Eucumbene and Tooma. The works are so designed that in periods of flood the 
surplus water from the Tooma and Tumut Rivers may be fed back to Adaminaby 
Reservoir through the main diversion tunnel, to be held in storage for future use. 

(2). Tumut Valley Projects.—Five power projects described below will be constructed 
along the Tumut River to make use of the 2,600 feet fall between Tumut Pond and 
Blowering, near the town of Tumut. From Tumut Pond the waters of the three 
rivers will be carried in a tunnel downstream to T.1 Power Station. They will then 
flow through another tunnel to T.2 Power Station five miles further downstream. 
The total fall utilized in these two projects will be about 2,000 feet. 

From T.2 Power Station the water will be discharged into a large reservoir to 
be formed by a dam at Lob’s Hole just below the junction of the Yarrangobilly and 
Tumut Rivers. At the foot of this dam there will be another power station, T.5. 
It will discharge into the Cumberland Reservoir formed by a high dam located 
some distance above Talbingo. An underground power station, T.6, will be located 
just below the dam and a tailrace tunnel will lead the water from this power station 
to Blowering Storage. 

Blowering Reservoir, which is to be built by the Water Conservation and Irrigation 
Commission of New South Wales, will hold water discharged from the power stations 
on the Tumut River so that it can be released as and when required for irrigation in 
the Murrumbidgee Valley. Power Station T.7 will be built at the base of Blowering 
Dam for the production of power from the water discharged from the reservoir. 

(3). Tantangara Adaminaby Project—At Tantangara, the upper reaches of the 
Murrumbidgee River flow through a high mountain valley about 2,500 feet above 
the nearby Tumut River at Lob’s Hole. It was first proposed to use these 
Murrumbidgee waters by diversion through a tunnel to Power Station 'T’.3 in the 
Yarrangobilly Valley, and through a second tunnel into Power Station T.4 near 
Lob’s Hole, where it would join the flow from the Tumut Valley Projects, 'T.1 and 
T.2. However, an alternative proposal has now been adopted. This provides for the 
diversion of the upper Murrumbidgee River into the Adaminaby Reservoir. This 
proposal has the merit of increasing the volume of water available to Power 
Stations T.1 and T.2. 

An outstanding feature of the Scheme is the vast quantity of water which will be 
reserved for use in vears of drought. This reserve will be held in the major reservoirs 
at Adaminaby and Jindabyne, and to a lesser extent at Tantangara. The total effective 
capacity of these storages will be over 5,600,000 acre-feet, or more than five times the 
average annual discharge from the Snowy River at Jindabyne. 

As already mentioned, the above works involve the construction of seven major 
dams, over eighty miles of large-diameter tunnels, 17 power stations, more than 
330 miles of racelines along the mountain sides to pick up streams at high elevation 
and lead their water to reservoirs and tunnels, and a number of subsidiary works. 
Generating plant of a total capacity of over 3,000,000 kW. will be installed and 
additional water for irrigation to the extent of nearly 2,000,000 acre-feet per year will 
flow down the western rivers for irrigation in the Murrumbidgee and Murray Valleys. 
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JOHN FOWLER MEMORIAL LECTURE 


On Tuesday, 16th October, at 4 p.m., the John Fowler Memorial Lecture is to 
be delivered before the Institution of British Agricultural Engineers by Mr. |). R. 
Bomford, its President, in the Lecture Hall of the Royal Society of Arts. Fe!lows 
of the Society who would like to attend are invited to apply for tickets to the Secretary 
of the Institution, 6, Buckingham Gate, London, S.W.1. It is interesting to note 
that John Fowler himself delivered a lecture on steam ploughing in the S: ety’s 
Hall one hundred years ago. 


gio 


= 


12TH OCTOBER 1956 GENERAL NOTES 
ADULT EDUCATION COURSES 


The National Institute of Adult Education has recently issued its latest six-monthly 
calendar of residential short courses. The many courses in a wide range of subjects 
run by the various residential colleges for adult education throughout the country 
are listed, the majority of them taking place at weekends. The booklet may be obtained 
on application to The National Institute of Adult Education, 35, Queen Anne Street, 
London, W.1, and costs 1s. 2d. post free. 


NOTES ON BOOKS 


PRINTER AND PLAYGROUND. By Oliver Simon. Faber, 1956. 27s 6d 


Printing is an art and a craft; it has its practitioners, its scientists and its 
philosophers. Ours is a fast-moving age, and already in 1956 it is almost possible to 
see in true perspective the various aspects of typographical movements and the few 
personalities who shaped and dominated them in the years between the two wars. 
Oliver Simon, whose untimely death is lamented by personal friends and believers 
in good printing alike, was undoubtedly one of the few. His autobiography confirms 
the assessment of his place in one of the most important periods of typographical 
clarification in Britain. 

Of a self-revelationary nature, his book could have been entitled ‘Confessions’. 
He tells us that as a printer he studied the various technical methods of reproduction 
and did his best to observe their respective merits and shortcomings with detach- 
ment, but as an individual he was always more interested in the quality and 
imagination expressed in an artist’s work. Any judge of personality through typo- 
graphy will not be surprised by the revelation that he was more of a visual creative 
artist at heart than a printer. Type was the basic element to him and he created his 
‘pictures’ by arranging them more often than not with the aid of rules, ornaments 
and other decorative elements, following his personal vision. 

He showed a remarkable savoir vivre at a time when his typography, with its 
leanings towards the ornate, was threatened by austerity on both sides. Stanley 
Morison, his partner in the editorship of The Fleuron, was employing scholarly and 
technical methods in weeding out distortions and restoring the classical’serif type 
faces—Baskerville, Garamond and Blado, for example—to their original conception 
and form, and the Bauhaus were making a strong bid for functional typography, 
upholding sans serif faces as the expression of the times. 

In a lecture addressed to the Royal College of Art, Edinburgh, Stanley Morison 
said that in typography style is a reflection of style imposed upon works of art in 
general by the most significant accomplishment of the period. It would be difficult, 
perhaps impossible, to assess the style of the most significant accomplishment in the 
realm of works of art in the inter-war period. An ever-increasing sense of functional 
purposefulness was developing in the sphere of the applied arts, and in that of the 
fine arts Paul Nash and Graham Sutherland, two of Oliver Simon's closest friends, 
were clearly indicating the shape of things to come. 

A few men are exceptionally happy and privileged: their work and their playground 
are one. Through his personality, his deep faith in the art and craft of printing and 
his unflagging energy, Oliver Simon spread the gospel in two directions at once. 
As editor and publisher first of The Fleuron and later of Signature, he created a 
platform for a scholarly knowledge of printing and its allied crafts, reaching a dedicated 
few; and through his own day-to-day work at the Curwen Press, the playground of 
his title, he exerted an unceasing influence not only on the public, but on those 
responsible for the way in which print is presented. His admirable Introduction to 
Typography, originally published by Faber in 1945, is now reaching a wider public as 
a Pelican book. CHARLES ROSNER 
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COLOUR IN ADVERTISING. By Ernest Biggs. Studio, 1956. 42s 


We all love colour. Its enjoyment comes from an instinctive appreciation of hue, 
tone and contrast. Colour in nature always seems to us to be perfect. Colour effects 
contrived by man are not always so perfect. Although we react to colour comple- 
mentaries and harmonies by instinct, our instincts alone cannot contrive their 
fabrication. To do this with success we need also a lot of experience, a good deal of 
study and a great deal of practice in using colours. 

The ubiquity of advertising in the everyday lives of the people throws a great 
responsibility on those who use colour to get their effects. Crude garish colour 
schemes on posters and shop-fronts, including the packages and showcards in window 
displays, not only spoil the amenities of many community centres—and as far as 
posters are concerned many beauty spots as well—but by doing so bring the whole 
activity of advertising into question. Thus, advertising, which should be a service 
to the community, is in danger of becoming a means of spoiling the towr 1d the 
countryside as well as teaching people to accept ugliness as part of their lives. 

In view of the growing urbanism of our country, therefore, any author who can 
incite a greater knowledge and appreciation of the importance of a better use of 
colour in advertising is making a very valuable contribution. Mr. Ernest Biggs’ book 
is just such a contribution. Anybody studying it, who thought he knew something 
about colour, will discover how much more there is to know; and anybody knowing 
nothing about colour will certainly know a great deal by the time he has finished— 
as well as a great deal about advertising into the bargain. 

Much has been written about colour from an artistic, scientific and even from 
a psychological point of view. The subject as affecting advertising has been touched 
on in many books on poster design, package design, exhibition and display design. 
Mr. Biggs’ book, however, is the first to make an important and comprehensive 
study of colour in relation to advertising in all its manifestations. 

Mr. Biggs, who is a director of The London Press Exchange, one of the leading 
British Advertising agencies, a Fellow of the Institute of Practitioners in Advertising 
and a Past-President of the Advertising Creative Circle, has devoted a life-time’s 
study to advertising technique. His wide experience of handling creative problems 
in every kind of media over many years has given him the knowledge and experience 
to write this most important and informative book. 

To support the study and research that Mr. Biggs has obviously put into the work 
he has chosen a most comprehensive array of over 130 pictures, from all over the 
world, to illustrate the correct use of colour in all fields of advertising expression. 
These pictures are a delight to the eye, as well as being a most convincing 
demonstration of the author’s knowledge of the subject. 

Mr. Biggs makes it easy for his readers to follow his thesis step by step. He does this 
by proceeding from the general to the particular. Starting with the nature of colour 
and the nature of advertising, he goes on to analyze the broader aspects of colour in 
advertising generally before dealing specifically with packaging, newspaper and 
magazine advertising, printed matter, posters, films and television, export advertising, 
colour standardization and, finally, reproduction processes and future developments 
in auto-engraving inventions. 

All the various aspects of colour in advertising are presented in such an orderly 
and authoritative way that, quite apart from the pleasure it gives one to read right 


through, the book is excellent for use as future reference. Very efficiently, as an aid 
in this respect, the author gives at the end an itemized summary of all the sections 
dealt with. As well as an index, Mr. Biggs has also included a bibliographical !ist of 


his sources to assist his readers if they wish to make further research on their own 
account. 
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SHOPS AND STORES TO-DAY. By Ellis E. Somake and Rolf Hellberg. Batsford, 1956. 63s 
Vol. 

The average standard of shop design to-day is most disappointing, not only in 
this country but also abroad. Even in the newly reconstructed cities such as Coventry 
and Plymouth, the number of good examples can almost be counted on one hand. 
Why is this? It would appear that the majority of shopkeepers are not yet aware 
that, in this highly competitive age, it is almost bound to pay to have well-designed 
shops, not only to attract customers but also to enable them to retain their staff. 
They must be prepared to employ and pay a designer, not just for the shop front 
but for the interior as well. To design a shop is a very exacting task for the architect, 
for the success or failure of his work is quickly judged by the adequate profit or the 
loss made by the shopkeeper. It is in tackling that problem that this book can be 
helpful. 

The authors say ‘shopping to-day should be a leisurely enjoyable experience’, 
and there is hope that this may be so. One of the best chapters of the book, contributed 
by Mr. Frederick Gibberd, is on the design of shopping centres. The development of 
the pedestrian precinct, and its relationship with car parks and so forth, is fully 
discussed and illustrated. The banning of cars from shopping centres has been 
debated for a long while and it is encouraging to see, at last, that enlightened shop- 
keepers are agreeing with this, provided that cars can be parked close at hand. One 
only has to visit the Galleria Victor Emmanuel II at Milan to know how pleasant 
shopping can be when freed from the chaos that reigns in a busy shopping street. 

I am glad to see stated ‘In planning the interior of a shop there is one fact which 
is often overlooked by the designer. The goods themselves . . . form an essential 
part of the décor. . . .. How true; many otherwise well-designed shops fail on this 
simple point. Far too many appear to be selling light fittings or indoor plants! 

Other chapters cover ‘Site selection’, “The Speciality Shop’, “The Department 
Store’, ‘Self selection and self service’, “The Shopfront’, “The Interior’, ‘Illumination’, 
‘Mechanical services’, and so on. The section on ‘Equipment and furnishing’, I find 
inadequate and it could with advantage be a more important one, for so much of the 
character of a shop depends on the originality of thought that goes into the design 
of the fittings. 

The last chapter, headed ‘Realisation’, describes in some detail the atchitectural 
and contractural procedure required when carrying out a building project—not 
necessarily a shop. The majority of shops designed by architects consist of alterations 
to existing buildings not usually requiring the help of a quantity surveyor and more 
information could have been given of the problems and the way in which they are 
overcome, when carrying out this kind of work. 

The book is well illustrated with examples from all over the world and also has 


a useful appendix giving tabulated factual data. 
NORMAN WESTWOOD 


FROM THE JOURNAL OF 1856 
VOLUME Iv. 17th October, 1856 
To the Candidates who obtained Certificates in June, 1856.* 


Application has been made to the Secretary, by one of the principal philosophical 
instrument makers in London, to recommend, as an assistant in his establishment, 
a gentleman possessing a competent knowledge of chemistry, natural philosophy, 
and the French language, accustomed to take an active part in a house of business. 
The remuneration would not be less than £80 per annum. Applications (from 
certificated candidates only) will be received by the Secretary at the Society’s House. 


* The first vear of the Society’s examinations Ed. 
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Some Activities of Other Societies and Organizations 


sat. 13 oct. Horniman Museum, London Road, S.E.23. 
3.30 p.m. W. Watson : Chinese Landscape Painting. 


mon. 15 oct. Electrical Engineers, Institution of, Savoy 
Place, W.C.2. 5.30p.m. Discussion: Telephone 
Development in the United Kingdom. 

London, University of, Gower Street, W.C.1. 5.30 p.m. 
Dr. L. Brummel : The Librarian as a Scholar. 

Tugs. 16 oct. Agricultural Engineers, Institution of 
British, at the Royal Society of Arts, W.C.2. 4 p.m. 
D. R. Bomford : Steam Ploughing. 

Chemical Engineers, Institution of, at the Geological 
Society, Burlington House, W.1. 5.30 p.m. R. Gayler 
and H. R. C. Pratt : Liquid-Liquid Extraction. 

Industrial Transport Association, at the Royal 
Society of Arts, W.C.2. 6.30p.m. J. A. Naylor: 
Pan American World Airways Past—Present and 
Future. 

Manchester Geographical Society, 16 St. Mary’s 
Parsonage, Manchester, 3. 6.30 p.m. J. P. Mills: 
The N.E. Frontier of India. 


WED. 17 oct. Electrical Engineers, Institution of, Savoy 
Place, W.C.2. 5.30 p.m. Dr. R. C. G. Williams : 
The Electronic Age. 

Mechanical Engineers, at the Midland Hotel, Derby. 
7p.m. R. W. S. Mitchell and R. Vuaillat : An 
Experimental Turbo-Diesel Locomotive. 

Meteorological Society, Royal, 49 Cromwell Road, 
S.W.7. 5 p.m. (1) F. H. Ludlam : The forms of ice 
clouds ; (2) Rita C. Sagalyn and G. A. Faucher : 
Space and time variations of nuclei and electrical 
conductivity of the atmosphere. 

Textile Institute, Liverpool Cotton Exchange, Liver- 
pool. 7.30 p.m. Professor C. S. Whewell : The Réle 
of Man-made Fibres in the Development of the Textile 
Industry. 

Victoria & Albert Museum, S.W.7. 6.15 p.m. Professor 
Sir Anthony Blunt : The Baroque Staircase. 


THURS. 18 oct. Building Centre, Store Street, W.C.1. 
6 p.m. Peter Shepheard and T. Boxall : Clay Bricks 
and Buitiding Blocks. 

Physical Society, at the Imperial Institute, S.W.7. 
5.30 p.m. D. M. A. Mercer : Correlation Techniques 
and their application to Noise Measurement. 

Public Health Engineers, Institution of, at Caxton 
Hall, S.W.1. 6 p.m. F. E. Brucez: The World Health 
Organization and its Work in Environmental 
Sanitation. 

FRI. 19 oct. Analytical Chemistry, Society for, at The 
University, Manchester, 6.30 p.m. (1) Dr. T. V. 
Arden : Jon Exchange in the Study of Complexes ; 
(2) Dr. T. S. Work: Some Recent Application of 
Ion Exchange in Biochemistry ; (3) R. A. Wells and 
Patricia J. Macdonald: The Selective Elution of 
Metals Absorbed on Cation Exchange Resins by 
Organic Solvents. 

Dyers and Colourists, Society of, at the Waldorf Hotel, 
Aldwych, W.C.2. 7 p.m. James Laver: Colour in 


Fashion. 
Electrical Engineers, Institution of, Savoy Place, 
W.C.2. 6p.m. Discussion: Experiments for the 


Electronics Laboratory. 


—_ Institution of Engineers, 14 Rochester Row, 


.W.1. 7 p.m. S. E. Holmes : Oil Additives. 
Kinematograph Society, British, at the Lighting 
Service Bureau, 2 Savoy Hill, W.C.2. 7.30 p.m. 
H. S. Hind : Projection. 
Mechanical Engineers, Institution of, 1 Birdcage Walk, 
.W.1. 6 p.m. T. A. Crowe: Motive Power on Sea 
and Land. 
Textile Institute, Council Chamber, Town Hall, 
Preston. 7.30 p.m. D. G. Woolfenden : Safety in 
Industry. 


sat. 20 ocr. Chemical Engineers, Institution of, at the 
College of Technology, Loughborough. 3 p.m. 
W. S. Stevens and J. West : The Manufacture and 
Industrial uses of Hydrazine. 
Horniman Museum, London Road, S.F.23. 3.30 p.m. 
Colin M. Turnbull : Life in a Congo Village. 
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mon. 22 oct. Electrical Engineers, Institution of, Savoy 
Place, W.C.2. 5.30p.m. Dr. A. J. Briggs and 
E. Wolfendale ; The Use of Transistors in Radio 
and Television. 
Geographical Society, Royal, Kensington Gore, S.W.7. 
8.30 p.m. John Heaney and Martin Holdgate: 
Expedition to Gough Island. 


TuES. 23 oct. Chadwick Trust, at the Royal Society of 
Tropical Medicine, 26 Portland Place, W.1. 5.30 p.m. 
Dr. W. Emrys Davies: The Message of Public 
Health—How it should be told. 

Clothing Institute, at the — Society of Arts, W.C.2. 
10a.m. (1) E. Kornreich : Shirting Fabrics ; (2) 
H. Jones : Production Methods in the Shirt Industry. 

Electrical Engineers, Institution of, Savoy Place, 
W.C.2. 5.30 p.m. Discussion : The Use of Electronic 
Computers in Nuclear Reactor Design Studies. 

Manchester Geographical Society, 16 St. Mary's 
Parsonage, Manchester, 3. 6.30 p.m. Donald Grant : 
Canada’s Pioneer Frontier. 

Naval Architects, Institution of, at the Institute of 


Marine Engineers, 85-88 The Minories, E.C.3. 
10.30 a.m. and 2.30p.m. Symposium: Fires im 
Ships. 


Textile Institute, Town Hall, Morley, Yorks. 7.15 p.m. 
Professor A. H. Nissan: A Fundamental Study of 
Drying. 

Works Managers, Institution of, at the Royal Society 
of Arts, W.C.2. 7 p.m. J. B. Kitchin : Works Study 
as an aid to Works Management. 


wep. 24 oct. Electrical Engineers, Institution of, Savoy 
Place, W.C.2. 5.30p.m. P. F. Ryle: Engineering 
Efficiency, Economics and Expediency. 

Locomotive Engineers, Institution of, 1 Birdcage Walk, 
$.W.1. 5.30 p.m. M. Debereux : Experiences 
with Diesel Railcars. 

Petroleum, Institute of, 26 Portland Place, W.1. 
6.30 p.m. Dr. D. P. Dodgson : Petroleum Chemicals 
and their Application. 


Victoria & Albert Museum, S.W.7. 6.15 p.m. Dr. Eugen 
Giirster : Bavarian Baroque Churches. 


THURS. 25 ocr. Electrical Engineers, Institution of, Savoy 
Place, W.C.2. 5.30 p.m. Dr. L. R. Blake : Conduction 
and Induction Pumps for Liquid Metals. 

Metals, Institution of, Exchange and Engineering 
Centre, Stephenson Place, Birmingham. 6.30 p.m. 
E. C. Williams : Dry Corrosion. 


FRI. 26 oct. Junior Institution of Engineers, Pepys 
House, 14 Rochester Row, S.W.1. 7 p.m. F. Skelton : 
Rubber and the Processes of Manufacture. 

Kinematograph Society, British, at the Lighting 
Service Bureau, 2 Savoy Hill, W.C.2. 7.30 p.m. 
Norman Leevers : Magnetic Sound. 

Mechanical Engineers, Institution of, 1 Birdcage Walk, 
S.W.1. 6 p.m. G. W. K. Ford, D. M Harris, and 
D. Pantall: Principles and Applications of Hydro 
dynamic-Type Gas Bearings. 

Royal Institution, 21 Albemarle Street, W.1. 9 p.m 
Professor Harold C. Urey: Diamonds, Meteorites 
and the Origin of the Solar System. 

Shipping Executives, Institution of, at the Royal 
Society of Arts, W.C.2. 6.30 p.m. P. R. Potter 
H.M. Customs and Excise and the Port of London 
Authority. 

sat. 27 ocr. Horniman Museum, London Road, 5.E.2% 
3.30 p.m. Miss Sylvia Matheson : Time off to D 


OTHER ACTIVITIES 


Now UNTIL 15 oct. Walker's Galleries, 118 New Bond 
Street, W.1. Richard Butler : Exhibition of Pav S 


now untTIL 16 oct. India, Pakistan and Ceylon 50° 
Royal, at the Imperial Institute, $.W.7. Durg 
Exhibition of Paintings. 

wep. 17 oct. The Building Centre, 26 Store Street, \\ (1 
12.45 p.m. Film Show : The Sliding Door 


WED. 24 oct. The Building Centre, 26 Store Street, l 
12.45 p.m. Film Show : Concreting and 1 
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